ABSTRACT.-Two new alien pteridophytes have become established in the Hawaiian Islands since 1996, bringing the total of naturalized alien ferns to 32. Also, established alien species continue to spread onto new islands.
lected in 1936 and where it has persisted. Until recently this species is not known to have spread to other sites in Hawaii nor to have become particularly damaging, as it is in the southeastern United States. The status of this species in Hawaii has changed significantly in the last few years. In 1998 George Staples collected it on Oahu, where he found it growing on the 
Lemaire ex Hieron. Marsilea crenata C. Presl-A well established population of this aquatic was found growing in the demonstration taro patches maintained at the Hawaii Nature Center, Makiki Valley, Honolulu, Oahu. The presence of this population was first recorded on 18 May 1994 in the journal maintained by the Nature Center by Marie Bruegmann. The first collection made at this site was by D. Palmer (Palmer 2275, BISH #650412) on 1 June 1995. This taro patch was recently neglected and the water was allowed to drain, but M. crenata has persisted in the marshy area, although it does not grow so luxuriantly. Renewed attention to the demonstration taro patch will certainly stimulate the growth of this fern. Marsilea crenata is native to the Philippines, Malaysia, Indonesia, Australia, where it grows in shallow fresh water and in drying mud. It is often found in rice paddies. Plants are rooted in the mud, and the leaflets float on the water surface or the erect petioles extend above the surface of the water and hold the leaflets well above the surface. Sporocarps apparently do not develop on the submerged plants, but have been found on a few plants growing along the margins of the taro patch.
Salvinia molesta D. S. Mitchell-This floating aquatic was discovered growing on Oahu in Enchanted Lake, Kailua, and in Lake Wilson, Wahiawa, in April 1999. The earliest collection I have seen of S. molesta in the wild was made on 1 April 1999 from the canal and upper end of Kaelepulu Pond, adjacent to Kiukee Place, Enchanted Lakes area, Kailua (J. Cook s.n., BISH). This fern is grown in garden ponds and aquaria and is known to be in cultivation in the Islands. The first collection documenting its occurrence in cultivation in Hawaii was made on 2 July 1991 on Oahu (Wilson & Staples s.n., BISH #606163, LAM). It is also known to be in cultivation on the island of Hawaii. Salvinia molesta readily escapes from cultivation and invades bodies of fresh water where it grows aggressively, rapidly becomes a serious pest. Numerous collections were made on Oahu in April 1999, both in the Enchanted Lakes area, Kailua, and in Lake Wilson, Wahiawa, where it has become naturalized. On 15 April 1999 the Honolulu Star-Bulletin reported on planned eradication efforts of this noxious, weedy, aquatic fern. Salvinia molesta is native to southern South America (Brazil, Paraguay, and Uruguay) and has become widely naturalized in Africa, Asia, Australia, and New Zealand.
This species has recently also been found in the southern United States, from Texas to Florida, where it is becoming a serious threat to the aquatic systems (Jacono, 1999) . It has been declared a Federal Noxious Weed and, as such, it is illegal to own, cultivate, transport, or sell. Every effort needs to be made to control its growth and spread. Salvinia molesta is sexually sterile but reproduces rapidly by fragmentation and is capable of doubling in volume in two to three days to form extensive mats that clog waterways and irrigation canals, block passage, obstruct irrigation pumps, prevent light from reaching aquatic plants, reduce the oxygen content of the water, and seriously degrade the quality of the water (Thomas & Room, 1986) .
Selaginella stellata Spring-This species was reported to have been first collected in Hawaii in 1990, but an earlier collection has come to my attention that documents its presence in Akaka Falls State Park, Hawaii, on 30 August 1969 (Lehto & Lehto 16429, RSA).
Selaginella umbrosa Lemaire ex Hieron.-This species of Selaginella was discovered at Akaka Falls State Park by Kay Lynch on 15 June 2000 (Lynch s.n., LAM). It is found in scattered locations in the area and is not yet widespread. Selaginella umbrosa, characterized by having a bright red, unbranched, erect lower stem and a blade-like, flabellate, much branched, bright green upper portion. It is known to be in cultivation in the nearby Hawaii Tropical Botanical Garden. In Hawaii this species is not infrequently found in cultivation, often grown as a ground cover. It is native to from Mexico and Guatemala and south to Colombia. Widely cultivated, it has naturalized in tropical areas including northern Queensland, Australia.
DISCUSSION
The Hawaiian ecosystem continues to be challenged by the invasion of new species of pteridophytes as well as the spread of already present naturalized species. In the six years since the last report on the alien ferns and fern allies in Hawaii (Wilson, 1996) , three additional species have been found to be naturalized. Marsilea crenata is a known weed in rice paddies in southeastern Asia. In Hawaii it has been found only in one area in a small, cultivated taro plot. There is no information about how it came to be introduced, but it has not been reported to be in cultivation. Its spread in Hawaii is to be anticipated.
Salvinia molesta made its appearance in 1999 and is already well established in different lakes on Oahu. Manual eradication efforts were begun immediately and must be continued if its growth and spread are to be controlled. Biological control projects have not been reported, but these would involve the introduction of insects to the Islands with possible unpredictable consequences. Moran (1992) discussed the biology of this fern as well as the biological control methods that have been used in efforts to prevent its continued spread.
Selaginella umbrosa is not reported to present special problems where it is naturalized. It is widely cultivated, and its continued spread may be anticipated. Cultivated plants in botanical gardens and home gardens provide a rich source for the spread of additional species into the native ecosystem.
Lygodium japonicum is beginning to spread particularly on the windward coast of Oahu, but apparently also on the island of Hawaii. In southern Alabama and Florida it is weedy and develops a dense growth over the vegetation, thereby shading the underlying plants. Control efforts should begin as soon as possible to protect the Hawaiian flora against a similar growth pattern. Azolla filiculoides is now documented to be present on the island of Hawaii. This species is now known to be present on all of the large islands.
The Hawaiian ecosystem continues to be challenged by preridophytes as well as seed plants, and continued efforts to control and eradicate these invaders must be continued.
